The goal of this case-control study is to identify the significance of certain risk factors for epilepsy in a population of epileptic children in Northern Jordan. The risk factors examined are febrile convulsions, head trauma, central nervous system infections, abnormal perinatal history, family history and parental consanguinity. Methodology: We designed a case-control study for patients attending the outpatient neurology clinic of Princess Rahma Teaching Hospital in Irbid, Jordan during a 7-month period. Controls were selected, matched for age and sex, from a group of non-epileptic patients attending the general paediatrics outpatient clinic in the same hospital and during the same period. Data about the investigated risk factors were obtained by personal interview and review of the medical records and were analysed statistically for significance. Results: The total number of participants was 200 patients and controls each. History of febrile convulsions, head trauma, abnormal perinatal history and family history showed a statistically significant increase risk for developing epilepsy. Central nervous system infections and parental consanguinity did not add to the risk of developing epilepsy. Conclusion: Positive family history for epilepsy, head trauma, febrile convulsions and abnormal perinatal history were shown to have a statistically significant association with epilepsy in patients attending Princess Rahma Teaching Hospital in Northern Jordan. Although consanguinity is widely practised in Jordan, it appears that it does not increase the risk of epilepsy probably due to the small contribution of monogenic recessive epilepsies to the population with epilepsy.
INTRODUCTION
Epilepsy constitutes a major health problem worldwide 1 . There are several population-based studies of epilepsy, but there are no specific studies identifying the characteristics and risk factors of epilepsy in Jordan 2, 3 . Although convincing evidence points to specific aetiologic factors for epilepsy, the cause in about 70% of cases remains unknown 4 . Risk factors for epilepsy are conditions associated with increased frequency of epilepsy and are different for childhood epilepsy from that occurring later in life 5 . These include head injury 6, 7 , perinatal insults 8, 9 , central nervous system (CNS) infections 10, 11 and febrile convulsions 12, 13 . The contribution of genetic factors to the aetiology of epilepsy is by now well recognised [14] [15] [16] [17] . Consanguinity, which is widely practised in Jordan, lead to an increase in the incidence of monogenic recessive disorders including epilepsy [18] [19] [20] . In the present case-control study, we attempted to identify possible risk factors and certain characteristics for childhood epilepsy in Northern Jordan with special emphasis on studying the effect of consanguinity.
MATERIALS AND METHODS
We carried out a case-control study at the outpatient clinic of Princess Rahma Teaching Hospital in Irbid, Jordan, which is the main paediatric referral hospital in Northern Jordan. Patients with two or more unprovoked seizures were considered to have epilepsy. All patients with epilepsy between the age of 3 months and 14 years and attending the paediatric neurology clinic during the period from October 1999 and April 2000 were included in the study. We excluded children with cerebral palsy or mental retardation or both. Only the index cases in each sibling were included, while affected siblings were excluded. Non-epileptic children, matched for age and sex, visiting the general paediatrics outpatient clinic were recruited as controls. The patients and controls were grouped according to age into four groups, namely group 1: from 3 months to younger than 1 year; group 2: from 1 year to younger than 5 years; group 3: from 5 years to younger than 10 years and group 4: older than 10 years.
The data about patients and controls were obtained based on a prepared and structured questionnaire through personal interviews with patients and their legal guardians after signing an informed consent. It included details about the patient, family history, parental consanguinity and previous history of risk factors. The medical records were then reviewed for verification and discussion of the data and for inclusion of EEG reports, brain imaging study reports and compliance with treatment.
We considered the history of head trauma significant if witnessed head trauma was associated with amnesia or loss of consciousness for any duration. History of CNS infection was considered present if there history of meningitis or encephalitis as indicated by a lumbar puncture showing inflammatory cellular response. Febrile convulsions were defined as convulsions and fever, occurring between the age of 3 months and 6 years of age, without evidence of CNS infection or other defined cause. The presence of a perinatal insult was based on an Apgar score of 3 or less at 5 minutes, (1) first-degree relatives for parents or siblings, (2) second-degree relatives for grandparents, aunts, uncles, nephews, nieces and first cousins (3) third-degree relatives for relatives further than first cousins. The collected data was kept confidential through codes and were entered into Database III plus software. The data were checked for errors using range and logical checks. The statistical analysis was done using Statistical Package for Social Sciences, PC version 5 (SPSS-PC) software. Frequency distributions for most variables were done first. The odds ratio (OR) and its 95% confidence interval (CI) for certain risk factors of epilepsy were calculated. Fisher's exact test was used to obtain the 95% CI in some cells due to small numbers.
RESULTS
The total number of participants was 200 patients and controls each. This number provides a 90% power to detect a twofold increase in the risk of epilepsy at a significance level of 0.05 assuming the most conservative prevalence of the risk factor (50%). Three patients were in group 1 (1.5%), 60 patients were in group 2 (30%), 68 patients in group 3 (34%) and 69 patients in group 4 (34.5%). There were 124 males and 76 females, with male to female ratio 1.6. Table 1 shows the variable risk factors studied in patients and controls, with ORs and 95% CIs. Of note, there was no statistical significance as to parental consanguinity as a risk factor in both its categories. Table 2 shows the distribution of patients according to the type of seizure, the EEG interpretation, the brain imaging studies and the compliance with treatment.
DISCUSSION
The history of febrile convulsions raises the risk of developing epilepsy by fivefolds which conforms with the results of previous reports [21] [22] [23] . The strong association with febrile seizures in this study, as well as in other studies, does not necessarily reflect a causal relationship but may mean that febrile convulsions represent an early expression of a low seizure threshold that subsequently develops into epilepsy 24 .
Children with a significant history of head trauma had 4.6 times the risk of having epilepsy compared to the control group. This finding is consistent with the results of several studies investigating this risk factor 6, 7 . Despite that patients with history of CNS infection were more than controls, the difference was not statistically significant. This is probably due to the fact that all types of CNS infections were included in our study as compared to studies that showed significance in which aseptic meningitis was excluded 10 .
In our study, abnormal perinatal history increases the risk of developing epilepsy by 3.2-folds. Despite our ascertainment criteria the adjustment for this factor was still subjective and probably does not carry a lot of weight. Recent reports did not confirm any of the pre-and perinatal factors previously suggested by Degan 25 , especially when children with mental retardation and cerebral palsy are excluded.
While the risk was significantly higher for all categories of family history for patients as compared to controls, the risk contributed by consanguinity was not significant. Both observations probably suggest that patients with monogenic recessive disorders do not constitute a big proportion of epilepsy patients as compared to those with multifactorial aetiology. This has been observed world-wide as monogenic primary epilepsies are rare accounting for less than 1% of total cases [14] [15] [16] [17] . The majority of genetically influenced epilepsy is multifactorial where the family history reflect on the familial aggregation.
CONCLUSION
Positive family history for epilepsy, head injuries, febrile convulsions and abnormal perinatal history were shown to have a statistically significant association with epilepsy in patients attending Princess Rahma Teaching Hospital in Northern Jordan. Although consanguinity is widely practised in Jordan, it appears that it does not increase the risk of epilepsy probably due to the small contribution of monogenic recessive epilepsies to the population with epilepsy.
